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CHAPTER 3 

Trends In Lung Cancer 
Incidence and Mortality 
in the United States 

SUSAN S. Df VESA, JOMN W, NORM, and 
ROGER R. CONNELIY 

BwtrxHy Siinch, Kslwnat CitK-rs IjhiUmH, Jjitdctw 5CI.1, B:Hk« cfa, 
Maryland ?0?1B 


ABSTRACT 


Iriatnitr qbsentd in lung cancer incidence and murtafiiy mitt estcetl tbone of any other 
primary carter) n't Arming while males, inetdeMUe mien increased ronM than from 

tl*c I*■’<. 1940t to dx late 197tk, the ccrircrjiv-mling itpckb&c among nhi(c females was greater 
(Iran 3S0% Rates continue to mcn-aw among the tddei ip groups, arewng live younger 
groups, llic rater rW Increase air diminishing and souse decreases arc sppatrrt among mules 
Hatct mmusg mta while males, which were Iowa than (bout among while males m the past 
mill ahum cijoal in the roily 1950s, ate now mlxlMiuaSy luglju limn lint* among while 
nodes Gc-ngrapht patterns have chamgtd over time among while inaki, as rates jn the suulh 
Imre mtiraKd iwxe tepidly item ttl utlter »«?! erf the counlry Long cancer inoriaiiiy rates 
among mate; vreie rdxyut W% higher in New OHtam tompantd to the wsl ol the ctwrsity, 
and incident* rote* wtie ihe Jugliest of ten reporting meat dining Ibe mid lyJtk 
/tty tfordi; Long netipLtma incidence, murlsjily, mesolJuditwn* 

introduction 

r J1*c number of dtaihs in ihc Unilcd Slates silrtbuled lo Jung cancer irsueased 
frotn 18,000 in 1950 lu 99,000 i« J979, and it j» eiiitnakd Ibid il«ic wiM be 
137,000 lung cwiwr dcaibf during 1980 {Table 3) (1-3). This u more than a mv ^ 
fold mcrewte during llit 33 years. The number of lung cancel deaiTis among males 
Ims been greater ihan among femalci al each poinl in lime; in 3SM) (he ^ 

mak-ftmale lalio was 4.4 snd in 1983 li is projected in he ? 4, Whereas thrrv has i, 

been a fivebVi increase among males, there hue been a Unfold increaae among ^ 

Ycrts;/ OiainJa Hwfrtcftono} Itk 
luwCtmow Okw ooa WMKitton 

M 
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Sjicih 5 Dervewt, Js'in W. Horn, and Roger I? Cortfwjy 


Tablt J. Jrr^iact uf lung caiwet' jn llir United Stales (remj (950 to I983 1 ' 
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female*. It is estimated ilia) 135,000 ca xs will be diagnosed during 1903, with K 
a boa/ 94, 000 orcumng among males and 41,000 among females. These mereaset P 

mult from sever a] factors: jdckbki in (he ssae of 0 k population, changer in 0 k £ 

age dirtri bill ion of I hr population, with increasing proportions in the older age w. 

groups which arc at higher ri*k of developing cancer, an j incrtracc in lire rate of K 

occuirenw of long cancer 11 k purpose of this report U to present the srudai K 

trends in rales of Sung uuictr incidertoe and mortality and to consider the. variations 11 

b)' sc*, race, age group, and geographic area 6 

Mojenais and Methods 

t 

Although mortality data are available for the entire courtin', corresponding in¬ 
cidence data, ■which indicate newly diagnosed cases ralher than deaths, are rrol 
TbtU 5. K at ion al Cancer IrMiune (NCI),hue supported jk weal stwvty* of cancel 
inadenre rn selected areas of the caunlry.- the first in 1937, the soamd in 1947 (4), a 
special survey in Iowa in 1959(5), and the'Third National Cancer Survey (TNCS) 
tit 1969-1971 (6) Since lS73,(bc NCI-sponsored Surveiflanoe, Epidemiology, and 
End Results (SEER) program lias gathered information regarding cancer in¬ 
cidence, mortality, and survival, the part iterating population-based registries, 
which now include five stales and lour alifii, provide information pertaining to 
more than 30% cf (he entire United Stales population (7) However, the tame 
geographic areas vrctc npl included tit each of the surveys or programs 'Finally, (be 
state of Comrectscot has supported a tumor rcgijiiy for many yean, ami this 
rcgBiry ts now a participant in iht SEER program (A), The original data from die 
first survey art not available, (he cumenl analysis ihcrdoie commences with ihe 
fait 1940s. Drawing on the ebove-roent toned twurces, w have oranpilcd incidence 
trend data for five geographic swat (5GA): Atlanta, Detroil, San Than- 
cjsco- Oakland, Iowa, and Connecticut The populations in these five areas 
rcpicscntcd beivveen 6 and 7% of the Untied Staler population eti each time con¬ 
sidered and ownnlly represent atom 7Z% of the SEER population 

AH rates me average annua] rater per 100,009 populaljon. The 1*770 Untied 
Stale* population diifribuhori was used as (he nandaxd for age adjustment In¬ 


herit* In lung Conosi Inddeoce and Mcxlotity In the U S 

tkdence Irends periam to a composite of the years 1947-1950, the 3 years 
1969-1971 (TNCS), and then2-yc8r averages from 1975-1976through 1979-I9S0 
(SEER). Coiretpondmg mortality data are 5-year averages from J950-1954 
through J965-1969, (979-1975, and (hen 2-year averages mrrespomfmg lo ihe in- 
thteJtce daiafot 1975-J976 and 1977-1976, and finally 1S79 (1960 mortality data 
ere noi yer .available) 

Mortality treads are shown both for Ihe entire United Slates and for the same 
five geographic sreas far which incidence tremis are presented The atiKUl mor- 
taljly curves are based on every fifth year's rates from 1950 lo J975. Morlaltly 
wends by rare and Bc*uuli re 5-year average annual rates from J 959-1954 through 
1975-1979 71 k coding of race wat not as specific m (he earlier intidenoe report hip 
a* it is currently, so mow of ihe data presented pertain only to whiles 
Only invasive malignancies are included; in situ tumors of ihe site are very 
rare—less than one per 100,000 per year—and are noi imludetl, As malignancie? 
arising in the pleura, hmg, and hrtnuhus were noi distinguished in the earlier 
coding systems, pleura is included will) lung in all considerations of It ends hi sddi- 
IttMt, (host of (he trachea, pulmonary, and lung, noi specified as secondary, are 
included in the mortality data The classification of mcBOtheliomai noi specified at 
malignant has changed over time: they were reportable bin not oonskfcnaimalig¬ 
nant during flic TNCS, not reportable during the early SEER years, aid turns 
1977 (taw been icpnrtabl; and considered inulignanf; they are included tn (he 
mcwtboIimiiB rates fur 1969-J971 



Figure 1, Jncnkiio and monsHty 1 rends lor lung cancer among whiter 
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Results 

The increase* in mudence of lung cancer among while aneJta residing in ihese 
3GA kpc larger lhati for any oilier primary rite. Tbc average annual age-adjusted 
rale incrcn*d I mm 27 lo 85 per 100,000 aver the M-ye*i period from ihe Isle 
J94(k lo the laic 1970s {Figure I); this was an inenease of mow than 200%,or 
3 3-d% per ycai. in ihc paw, ihc iuiig earner uiuirainy was uighdy higher armn^ 
while rniley in ihe 3GA than in Ihc rounliy as g whole; since the mid-1960s (he 
rales have been tjuife similar. In remit years there appears to be » dwuge in slope 
cm a decrease nr ihe rak of increase in both incidence and moclalily rates. 

The increates tn incidence of lung ertneej among while females also are larger 
diaii diuw for any oilier primary silt Although the rales are considerably Iowa 
than those among mala, the pnapurh&nal increases are larger, mure than 250% 
during the 3fl years or about 5% per year, Although we do nof have dafa, die nv 



30-34 40-44 50A4 69*4 70-74 0OB4 8&4 

AGE AT DEATH 

Figure 2. Age-cpetiftc United Stales lung canto death isles among while males Iry knrfh 
ration. 
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AGE AT DEATH 


Figure S, Age rycctfir Unrtal Stales ienp camel dentil isles anxilig white female* 3>j- birth 
coh&rl 

cidencc cum probably paraBded the mortality curve belwren the l»ie 1940s and 
7969-1971. TV increases among female* have orcurr-rd primarily since (lie early 
1960s; ihu is cemudersbly laid thanamong malts. The mortality rales lor the 5GA 
leave bntn only slightly higher than ilmsc for the cm ire Untied Slate* «i each point 
in lime, and the shapes of the curves art quite similar, There appears lo bt Dome 
moderation in the rale of meres* in the late 1970s. 

Each tuccessivc birth cohort of white males has eaptiieneed higher lung cancer 
death iirics through I97i than the preceding cchori (Figure 2). The rales increase 
exponentially viilh agt, and il is noI clear whether there U e peak in mi prior lo ihe 
oldesi age ccncgotry. Prc-puriloiva) inr.rtxret went greater in the earSei compared 10 
late) cohorts. The rates also increase exponentially with age among birth oohorli of 
while females (Figure 3), and ihe re in little evidence of a change in slope with in¬ 
creasing age Although the rates ace much lower, fbr proportional increases be¬ 
tween cohort* are greater among females than among mates. 

There js variation in lbe intidejcur tre-iitfe by age Among while males (Figure 4), 
Ibern has been * very ctccni downturn for those a«ed 23-34. alrhourii ihe rate* are 


Source: https://www.industrydocuments.ucsf.edu/docs/ffjk0001 
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1 rends Lung Cancel Incidence and Modality In fhe US. 39 



Fignrr A. Agenpecifie ■ncnkncc trend* in five geograpliK artsu for Jung canrxi 
while male* 



Figure 5, Agc-spoofo srutiiara ixiitli m Arc geugiaplitc en-au k* lung tmuxi sumuag 
while (ciTKtki 

based on small numbeis of cases; the rate for 19TO-19&0 was 0.95 (not mto) 
Among -those aged 35-H, increases wen apparent from the Isle JfHOs to 
1969-J97I, and decreases have osxnircd liiic* then. IthM'IK-c increased in all the 
other age groups, with the largest propwMona] increases ottirrring among Ibose 



Figui c i. Age jjHohr United Stairs lung ameer mortahtj- trends among yviau tanks. 

aged-65 and over, Each of the age groups 45 and older iliaws moderating increases 
during (he 197th. Jn ccntiasi, increases poor to 1970 among white female? were 
more pronounced among ihow under age 65 than these over age 65 (Figure 5) 
Since then, tin brgcsl increases have been among those aged 65-74 Tlwre is some 
soggeation that ihe rates may be turning downward among frmaics aged 25-14, 
although the number of cases Is relatively low, parlkdarly muter age 35, 

In the tounlrj e-s a whole, receril morfaliij- data indicate some downturn ns rnfes 
among white nudes aged 35-44 (9); over llic pvisocl fu>m 1969 tt* 1979 (Figure C), 



Figure t. AgropetiAr Untied Sinn lung rannii mortatily IrervJs among whm. females 
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rai« decreased from about 15 Ic 1J pei JOO.OOO pc/ year. Mortality rates among 
those aged 45-54 have been (airly stable strut 1974, whereat raitr among ihe older 
age groujM continue to increase. Among while females, derrtawE we suggciitj 
cm))' among the very youngest group (under age 45) (Figure 7) (the vertical (dale 
las this figure it different from tlwt used far males to bclltrr show the irtndt) The 
group 35- 54 shows increases during the early pad of (he decade, with tome in¬ 
die alien of leveling oft during the biter half of the 1970s Mmfalii v rales air rrm- 
firjujrg 1c increase ^amcuig all age groups 45 and older 

li bar been noted for some time (hat ibere is grogiaphk: variation in (Ire occur- 
retire oftancer (JO) In fxldbbcm, the peiients have changed over Unit (11). During 
»h< 1955s, Ore rales were firghtra in scaltewl area* around the couniiy, particularly 
in lire iKKiheasi and the urban areas. The lung cancer mojialiiy rate* were also 
cleveled hr n number of Louisians parishes Mortality patterns had drifted by 
1970-1 975, with many of (he counties tn the southeast having relatively high rales 
and (he rest of the couirii y showing much leal vanaikwi as urban-rural tSlfereiiusi 
diminished. 

The sveHabk incidence data support (lie marjalny padtrns. The lung canter 
i alt for Atlanta white tnafcs was relatively low in lire past (Figure 8) and iuhsc 
qucntly Jias become one of ihe highest. Increases are apparent in each of lire 
geograpic areas, although increases in lows occurred Jafcr than in the ulber areas 
RegionsJ differences appear tc be dknrnhhing. T'ircre is a gcnri al change in slope 
during the 1970s decade 

The incidence raler among white males in New Orkanr war higher during the 
laic 1940# I ban in any oilier area tliotvn, II was also the Idghesi of the iw cities in- 
iltided in the early survey (4). The New Orleans talc also was high during die 



YfAR 

Figiwt fl. Arrii-jpccilic ihrKfcnce ttends for lung cancer mixing winter 


liwJs In lune Corrcoi InatJariDa omd Mortality in the 05 41 



Figure 9, Morfxfoy trends of lung istver in rite United Steles by race and sex. 


1970s. The patterns among whil e females are somewhat differed ( The rote in New 
OrJeans was relsthely low during (be fate 1949s ami somewhat high (fusing the 
mid-1970s; ihe rafts m San Francisco-Oakland have been tonstdenfly higher lha-i 
in fhe nlb?r areas; the rate in Jnwa showed only small irscretu.es from 1950 to 
1969-1971, wsd since then it Ji&s increased substantially. 

In flic early 1959s, Jung cancel mortaliiy rates in (lie total Unfed Stales were 
15~?0% lower among nonwlnlct Ilian am wig whites of the same its (Figure 9). By 
(Ire early I960*, (Ik rates were quite comparable, rater among fcm airs haw. risen 
similarly smee (lien MorTality rates among nonwhile males have continued fo • iee 
furtcr than tMnesig while males such that the rate war 1 B% higher by ibc laic 1970s. 
The murtaltly curve, Jsovecvcr, does appear to be rising less steeply in recent years 
Over the 25-ytai period shown in Figure S, the jiKwiaiiiy increases among both 
male and female non whiles are almost fourfold. 

During mure recent yeau, data are available not only for ilie more diverse gjuup 
of nonwhilps but also ipecrfically for Maths. Between 1969 and 1979, lung c auger 
mortality rates among black wales have increased in all age groups over 55 (Figure 
10). Among thust aged 45-54, increases were apparent until the late 1970s Kates 
among the 35- 44 year age group are relatively liable, whereas I Irene for (he 25-34 
age group luggc&l writ decline. The age-speriftr mortality trends among black 
females have been aornewhai similar, with larger increases among ihe older rntn- 
pnretl to (be younger age groups. 

There ir geographic variation in (he lung canru incidence tafes among black 3s 
well as while malts in the areas partrnpai ingle the SEEK program (figure ii)(7), 
The rate lor all areas combined waf 44 % higher among black males than white 
males (J 10.0 versus 76-4 per 100,000 per yew, respectively). The average annual 
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1 lends In lung Cancel Irvcactence and MaIovty inlbe U.S 


Mk fix 1971-1977 wn* lisgliru in New Orleans in bulb r*r os Thr srumd higJirsi 
lak among while males was in Atlanta However, Ailania black Hides do not 
appear in share flic excess ibih olroorvcil aiming blacks in the clba areas Jnrklciice 
laics are paiiiiularJy low among while males in Utah and among Hispanic males 
in New Mexico and PutJio Kilo Lung cancer incidence among black females is 
onl)’ 1 \% higher ilian among while females (24. 3 versus 2J. -8/100,090) (Figure 
17] ('Ihc scale lei this figure also is different fi'om that used for males lu better 
show tire pal ter ns ) '1 he it if con inferable geographic variation within each race. 
Among wink fo males, rales arc i datively high in San Fra tin sen.. Hawaii, and New 
Orleans and iclakvdy low in Iowa and Ulsli Among Idark females, flic ixfe is 
rrJamHy high in New Oilcnns and particularly low in Albania 

Mcmdhcliuma is a iaiv type of tumor, a camming fin less than J % of fill 
lung/pltural cancers (7) Huvsvci. the itrnds in mcsoilidruina incidence are of 
partirular mtcresi because of the association between (Ins cancel and asbestos 
exposure (12). There art diFitukics in compiling comparable dala because medical 
diagnosis, kiimnology, repertieg Tufei, and coding schemer have changed over 
lime. An a result, It n nol dear Iwnv much of die nbaci ved itkicmsc in mcsodit'hnjnn 
of (be pleura pom 19h9-]97l to 1979-J9&0 among white males is real and how 
inurh is mtifaci (Figure Iff; note that the scale for fh» figure is 1/J00 that uf carlivi 
figures). Reported Taler among white females are ccnsrduably 3ow« ihan amting 
white males. Meiaihdioma also occurs in other sues, primarily she pniwiiituin; in. 
offence rales for the penioncum are quite low and ale similar for inalci and 
females, 

Discussion 

Large ini reuses have occurJcd m lung canter over die past 30 yews among both 
males ami females These increase? have affected all age groups and are continuing 
m Ihc older groups, but flicre » sonic suggestion llinr rules among the younger 
groups arc iwiktalmg and possibly actually decreasing. 11) i; is ictry encouraging 
and we hope to see there I rends continue, wjlli ihc patterns among flit younger 
i oithmimg into the oblcr age groups. Whclhei (Imre mode r a lions in lales rcfltel 
Uerres&fi m the pirvalcnct of smoking, which have been grraic; among males than 
among females (13), or changec in the chemical composition ol cigarettes, with 
(hereas.ee in ihc tar/mcolinc uinieni (14), is hot known Oocu|raiionai exposures To 
cKirinogcns (1?) mac have diminished as workplace cnvunrnncr.ls have inijiiuvrd. 
Nevertheless, rhe lung remain:. the lending prtniaty site of cctruti among men and 
is second only to colfirecla! cancer among belli vexes ronibincff (7). The gcogiaphk 
pal kins of h»ng canoei incidence and ihe changes therein suggest areas dial may be 
hurtful fur fen dm research 


4l 

of many people These include (he staffs of the surveys, legtelntB, and SLER pjic 
gram, throughout the cgutWy and at the National Cancer Institute; the piogiaiii' 
rung assistance ol ihc staffs ol Ueomel and OR J, Inc , in parltoulai Mary Ann 
Read, Margin-el Srfdni , Claudette Zareack, and Janie- Chang, the special pro' 
giamiug fur rlic moif-slity dala by Flunk TV McKay of the Clinical Epidemiology 
Branch, National Cancer Institute : and ilir ckjical and secret-ailal suppoit of 
Josephine ). Iffavjs and Carol A Ball 
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